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SUMMARY

An Advanced Preparation Food Service System that utilizes a
rethermalization cart for patient tray delivery is a feasible and effective
approach to integrate into future Army hospital construction. The most
prominent advantages are: 1.) cost effectiveness through labor reduction;
2.) equal or better patient and dining room patron food acceptance; and 3.)
increased military mobilization capability as compared to a conventional
system. Equally important, the Advanced Preparation system can be operated
within existing food cost budgets and with microbiological safety. It is

expected that future testing will achieve similar results in a medical center-
size facility.
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PREFACE

The Directorate for Systems Analysis and Concept Development (DSACD) of
the US Army Natick Research and Development Center was tasked by the Office of
the Surgeon General (OTSG) to conduct a systems analysis of Army hospital food
service operations. The project has been conducted in two phases.

Phase I defined and evaluated conventional Army hospital food service
operations and recommended a Frozen—Ready Food Service System concept for Army
hospitals. That effort is documented by Technical Report NATICK TR-78/031
entitled "A Systems Analysis of Army Hospital Food Service Operations,' dated
March 1978.

The objective of Phase II was to develop a new food service system based
on the Frozen-Ready concept that could be incorporated into existing Army.
huspitals. An Advanced Preparation System, a version of the Frozen-Ready
concept, was installed for testing at Moncrief Army Hospital, Ft. Jackson, SC.
The following report documents the results of the test with specific
recommendations for improving food service in both new and existing Army
hospitals.

The work reported in this Technical Report was completed under Military
Service Requirement US Army 78-4 (MSR A78-4), of the DoD Food Research,
Development, Testing, and Engineering Program; Project Number 1L162724AHS9A,
entitled "Analysis and Design of Military Feeding Systems."
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EVALUATION OF AN ADVANCED PREYARATION HOSPITAL FOOD SERVICE SYSTEM
I. INTRODUCTION

Objectives

In response to a requirement generated by the US Army Office of The
Surgeon General (OTSG), the Directorate for Systems Analysis and Concept
Development (DSACD) of the US Army Natick R&D Center conducted a systems
analysis of Army hospital food service operations. The Trozen-Ready food
service concept was determined to be the most cost effective food production
system for new Army hospitals.l The Office of the Surgeon General requested
that this system be tested in an existing facility. In September 1978
Moncrief Army Hospital, Fort Jackson, SC, which was operating at 250 beds, was
designated by the US Army Health Scrvices Command as the testing and
evaluation facility for the Frozen-Ready concept.

The objectives of the project presented in the following report were to
test the feasibiiity and effectiveness of the new concept and to determine if
implementing the system in an existing facility was practical.

The goals of the project were to achieve reductions in overall operating
costs and labor requirements, increase productivity, maintain meal acceptance,
and assure energy cost effectiveness. Operational modifications included
conversion to cock-ireeze ard cook-chill production and revision of existing
recipes and operating procedures. The capacity of existing production and
service equipment was augmented to accommodate the production and maintenance
of a complete frozen-food inventory and utilization of a new patient tray
delivery system -- the Aladdin Temp-Rite 1I. The purpose of this report is to
present the results of the experiment and provide recommendations to the
Office of the Surgeon General (Proponent Agency). The new food production
concept will be called Advanced Preparation rather than Frozen—-Ready since a
combination of cook-freeze, cook-chill, and cook-serve production methods are
employed by the system.

The Army Hospital Food Service Mission

The primary mission of Army hospital food service is to provide
comprehensive nutritional care, including special diets, to patients and other
personne!l authorized to use the hospital food service facilities.2 The
hospital food service must plan, produce, and serve wholesome, nutritionally
adequate meals which are therapeutically bereficial and best support the total
medical program of the patients. In addition to inpatient feeding, meals must
also be provided for the hospital staff and other authorized personnel, such
as members of an enlisted Medical Activity (MEDDAC) detachment who are
entitled to three meals a day in the hospital dining room. Other important
mission requirements include dietary counseling for patients, nutritional
education for the military community, and applied research in the areas of
medical nutrition.

Another area of the Army hospital food service mission is to provide for
potential svstem expansion. The capability must exist to expand greatly

l
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peacetime food service capacity in the event of an armed conflict or other
emergency.

Overview of the Conventional and Advanced Preparation Systems

Since the nutritional counseling and educational functions are virtually
unaffected by the production system design and operation, this report will
focus specifically on food service. When the project test began in 1979, the
food service department at Moncrief Hospital used a conventional system,
meaning cook-serve food production methods, hot-plating tray assembly, and a
temperature maintenance tray delivery system (see Fig. 1). Most items were
prepared from basic ingredients, with a small percentage of convenience items
used. The menu format offered in the dining room was similar to that oifered
on the wards, both of which were on a 35-day cycle. Patient trays were loaded
into food carts with separate sections for hot and cold foods. The carts were
then delivered to the wards where hot and cold items were matched with soup,
coffee, hot tea, and iced beverages portioned and assembled by food service
attendants. The assembled trays were delivered to the patignis Ly the nursing
staff.

Under the new concept of Advanced Preparation, cook-freeze items are
produced weeks in advance, blast frozen in half-size steamtable pan molds
(high density polyethylene), packaged in shrink film, and held in frozen
inventory for use as needed (see Fig. 2). Patient meals are prepared by cook-
chill methods one day ahead of service if the food items are likely to be more
acceptable when not frozen and/or if the items are economically infeasible to
freeze. Examples of these items are eggs, grilled or breaded foods, and as-
purchased frozen vegetables. For the dining room, such items are prepared by
cook-serve methods on the day they are to be served.

Insulated serving trays and rethermalization carts (equipped with in-self
heating elements) are used for delivery, scrvice, and retrieval of all patient
meals. Trays are cold plated several hours ahead of the meal period by a
single early morning shift of assembly personnel. Breakfast is plated on the
day before it is to be served. The loaded delivery carts are held in special
refrigerators on the ward before and during heating. Those food items which
come in contact with the heating elements of the Aladdin Temp-Rite II cart are
rethermalized, while the items to be chilled are kept cool by circulating cold
air. Rethermalized trays are delivered to the patients by the nursing staff.
A 21-day menu cycle is used for both the dining room and wards.

Test and Analysis Methodology

In this report both the :onventional (pretest) system and the Advancec
Preparation (posttest) System are defined as they were operated at Moncrief
Army Hospital, Fort Jackson, SC. The Advanced Preparation System was
gradually implemented according to the following sequence of events:

1. Selection and procurement of new food production and packaging
equipment;

e g———
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2. Facility modification for an installation of food production and
packaging equipment;

3. Collection of pretest data;

4, Menu design, modification of recipes, calculation of production batch
sizes, and formulation cof a production forecasting model;

5. Implementation of cock-chill and cook-freeze production;

6. Evaluation of commercially available cold plating patient tray
delivery equipment;*

7. TFacility modification for installation of the Aladdin Temp~Rite II
rethermalization patient tray delivery system;

8. Collection of posttest data;
9. Data analysis and documentation of test results.
Each of the preceding steps was not conducted independently. Some overlap of

events did occur. The conventional and Advanced Preparation Systems were
analyzed and compared in terms of cost and effectiveness (see Fig. 3).

;b

s

-

I
*At Moncrief Hospital, during May-June 1980, the 3M Integral, Sweetheart, and
Aladdin Temp-Rite II rethermalization tray delivery systems, and the Therma-
Tray insulated tray delivery system were tested under operating conditions for
10 days each.
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1. System Efficiency
Cost - food, labor, supplies, equipment
Energy consumption
Workload

Labor utilizatian

2. Consumer Opinion
Patient food acceptance

Pining room food acceptance

3. Employee Satisfaction
Nurse interviews

Food service staff interviews

4. Nutrition and Safety
Menu nutritional analysis
Microbiological analysis
Sanitation monitoring

Temperature monitoring

Figure 3. Areas of data collection.
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II. THE ADVANCED PREPARATION SYSTEM CONCEPT

The new concept (see Fig. 4) will be described in three subsystems:
Inventory Control, Food Production, and Patient Tray Delivery. Emphasis will
be placed on areas that have been most affected by conversion to Advanced
Preparation.

Inventory Control Subsystem

The warehouse is the focal point of the Inventory Control Subsystem at
Moncrief Hospital (see Fig. 5). Personnel working in this department conduct
all purchasing, receiving, and stock rotation procedures for the food service.

As is the case of many administrative tasks performed independent of food
production, the purchasing and receiving functions have not changed to any
great degree due to the system conversion. However, stock rotation, storage,
and issue of the cook-freeze inventory items are additional responsibilities
assumed by warehouse employees. One extra employee has been put on the staff
to handle the increased workload. Training sessions were conducted to
instruct personnel in the operation of the packaging and cold processing
equipment, and proper handling and storage of frozen food.

Ingredient Control

The purpose of ingredient control is to monitor the allocation of
ingredients from storage to main preparation. This task has become more
important with large batch production since formulations hardly ever conform
to common package or container sizes. The ingredients required by each recipe
are measured, weighed, or prepared before being sent to the kitchen. As a
result, less food is wasted and the cook does not have to be his or her own
stock person,

Food Production Subsystem

Frozen—-Ready is a term used to describe items that are produced on the
premises, frozen, and stored for later use. The term, introduced to the food
service industry by the Cornell School of Hotel Administration, originally
meant frozen food production only, or making your own convenience foods.
However, in any hospital food service utilizing this type of system, some menu
items are chilled or prepared conventionally. For clarification, production
methods practiced in the experiment at Moncrief are defined as follows:

- Cook-freeze foods - the menu item is produced in a prescribed large

batch quantity, blast frozen, placed in frozen storage, and used
upon demand;
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- Cook-chill foods - the menu item is scheduled for advanced production,
prepared, chilled, and served within two days;

~ Cook-serve foods - the menu item is scheduled for day of service
production, usually just prior to the meal in which it will be served.

Agair, the term Advanced Preparation refers to all three methods of food
preparation practiced within the production subsystem (see Fig. 6). The
frozen food meal preparation process can be classified into two broad
categories: production planning and production scheduling.

Production Planning addresses the problem of setting production goals so
that equipment and manpower are used effectively in meeting customer demand.
The plan depends on menu cycle length, customer demand, and calculated batch
quantities.

Production Scheduling, given the production plan, considers the problem
of how menu preparation should be scheduled. The schedule depends on
availability of manpower and the food service supervisor'e application of his
or her knowledge concerning food preparation requirements and equipment
operations.

Production Planning and Scheduling

Under the conventional system, it was not necessary to schedule
production more than one day in advance. However, the current system requires
scheduling to be done weeks ahead of the day food is to be served. The
production schedule is made up acccrding to target calculations based on a
mode! used to forecast demand for each food item (Appendix A)., Every week,
target amounts are calculated by the food service Accounts Clerk. The
Production Supervisor takes these target amounts, compares each to the
corresponding food item on the Batch Size List (Appendix B), and schedules
production according to the next highest batch size.

Cook-Freeze Production

Frozen food production takes place between the hours of 6 a.m. and 2:30
p.m. Monday through Friday. A single cook assigned to this shift has the
responsibility of preparing each item on the production schedule, portioning
cooked food into plastic molds for freezing, and transferring the finished
product to low temperature processing (rapid chilling and blast freezing).
Frozen foods are prepared on the early morning shift so that all products can
be put through the chill box before afternoon cook-chill production. Basic
ingredients are assembled and weighed in the ingredient control area and given
to the cook according to the production schedule sequence.

10
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Modified starch is an ingredient necessary for frozen production that
plays an important role in end-product quality. When flour or corn starch is
added to liquid to make a gravy or sauce, the granules do not dissolve. With
the application of heat, these granules begin to swell and absorb water
surrounding them, eventually becoming a paste or gel. If the product is
subsequently frozen, the paste can retrograde or revert back to insoluble
form. The result after thawing is a product having a watery, curdled
appearance. To prevent retrogradation, partial substitution of a modified
starch for regular flour or corn starch is necessary. Accordingly, at
Moncrief, sauces and gravies are not made from a basiz roux (a mixture of
flour and fat, cooked together in equal amounts and used as a thickening) but
a cold water slurry composed of one part modified starch and one part flour cr
corn starch. Each cook had to be individually trained to work with the new
ingredient combination.

The liquid content of each product to be frozen is an important concern
and must always be measured. Simmering, rapid chilling, blast freezing, and
reheating cause water evaporation. High water content is necessary to allow
for the effects of evaporation during processing. Products correctly prepared
for chilling and freezing will look thin by conventional standards.

Production guides have been written to account for this additional fluid. Use
of modified starch and adherence to unit volume measurements cannot be
overemphasized. Management has the responsibility to train properly cooks and
flocr supervisors in these procedures. For cooks not to follow recipe
directions in any case is a problem, but especially when production methods
for freezing are involved.

Cook-Chill Production

Salads, sandwiches, and most breakfast items do not lend themselves to
freezing. Items of this nature are prepared one day ahead of service and
rapidly chilled to accommodate the cold plating requirements of the Aladdin
system. After overnight refrigerated storage, the food is cold plated several
hours before patient service and heated on the wards just prior to mealtime.
Because of day-ahead work scheduling, production and assembly are conducted
independently. This permits greater flexibility in the system and a more even
distribution of the workload.

Cook-chill food items are made in amounts that meet customer demand for
one day. Food preparation (except breakfast items) is started at noon when
the bulk of other daily preparation tasks has been completed. By this time,
cook-freeze items have been moved from the rapid chill box to the blast
freezer, vacating the rapid chill box for cook-chill processing. Thus, the
scheduling of cook-freeze in the early morning and cook-chill in the afternoon
eliminates a potential traffic problem in the main preparation area.

L All lunch and supper cook-chill products (including special diet items)
1 are made by one cook. After rapid chilling, full carts containing

. approximately 440 portions are transferred to a walk-in storage refrigerator.
;‘ Breakfast items are made early in the morning so that rapid chilling can be

L completed before breakfast tray assembly begins at 1 pm.
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In general, cook-freeze and cook-chill preparation procedures are
somewhat different than those used in conventional cookery. For this
experiment, each recipe was independently considered before and during system
conversion to determine what modifications were necessary. Proper panning and
storage of finished product is vital for quick, safe rapid chilling.
Temperature monitoring is paramount to insure that chilled food is kept below
40°F and hot food above 140°F. 1In short, astute supervision and additional
training are required to insure end-product quality through implementation of
detailed, but not insurmountable, operational procedures.

Cook-Serve Production

Cook-serve food production at Moncrief Hospital involves the preparation
of menu items from basic ingredients on the same day as the food is served.
These items are considered more acceptable when not prepared in advance (based
on taste panel results conducted by the Moncrief food service staff) or are
considered economically infeasible to freeze. An example is steamed white
rice; far more labor effort is required in chilling, blast freezing,
packaging, and rapid thawing this product than is required to prepare it.
Since no labor is saved through cook-freeze production, steamed white rice is
prepared by cook-serve and cook-chill methods. Other items not prepared by
cook-freeze methods for the same reason are canned vegetables and as-purchased
frozen vegetables.

An analysis of production procedures for a typical menu shows how cook-
freeze, cook-chill, and cook-serve preparation methods have teen integrated
into the Advanced Preparation system (see Fig. 7). For example, consider
entree, starch, and vegetable items offered for lunch on Day 2 of the 21-Day
menu cycle. It is important to note again, at this stage of the report, that
items for patient service must be prepared by cook-freeze or cook-chill
methods because the rethermalization cart system requires cold plating for
tray assembly. Items for dining room service can be prepared by cook-freeze
methods if practical in terms of customer acceptance and economitc feasibility,
or by cook-serve methods (please review Fig. 2).

Day 2
French Fried Perch Roas' Lamb
Chil.
Macaroni and Cheese Stewed Tomatoes
Steamed Rice Brussels Sprouts

Roast Lamb, Maceroni and Cheese, and Chili are items that can be frozen
and rethermalized with good customer acceptance. Also, volume production more
than offsets the effort required for packaging and low temperature processing.
These items are prepared weeks ahead of service, blast frozen, packaged, and
thawed in quantities as needed for ward or dining room service. French Fried
Perch is a delicate item and does not withstand the handling required for
packaging after blast freezing. Steamed rice is not labor intensive enough to

13
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bother with freezing, and canned stewed tomatoes and as-purchased frozen
brussels sprouts are convenience products already. These three items are
prepared by a combination of cook-chill and cook-serve procedures. The
production cycle is accomplished in the following fashion. On Day 2 (the last
day of the menu cycle) the cook-chill cook would cut the perch and dip each
portion in an egg and milk mixture. After dredging ir a combination of bread
crumbs and flour, each piece would be terraced into a sheet pan or shallow
half-size pan. Such precooking procedures would also be carried out for the
rice, tomatoes, and brussels sprouts.

According to the beds-occupied census count, a required number of
portions for patients would be cooked, rapid chilled, and stored in a
refrigerator. Based on a forecast of patronage, some portions would be kept
uncooked in the same refrigerator, but labeled for service in the dining room
on the next day (Day l). These products would then be pulled on Day 2 from
the refrigerator and either 1) delivered in rethermalization carts to the
wards for patient service, or 2) finally cooked for dining room service. The
idea is that the individual in charge of cook-chiii compietely prepares the
non-frozer items for patient consumption one day ahead of service, and also
makes ready the same items for dining room service to the greatest extent
possible short of final cooking. 1In this manner, the cold plating require-
ments (cook-chill) of patient service and the hot service essentials (cook-
serve) of the dining room are both satisfied without duplication of labor.

The flow of cook-freeze, cook-chill, and cook-serve production and
placement of new equipment can be seen in Fig. C-1 (the new equipment in this
figure is numbered according to the recommendations in Appendix C and listed
by cost in Table C-1). The division of entree preparation into these three
methods of production is shown in Table 1.

TABLE 1. Entree Distribution by Production Method

Patient Service Dining Room Service
3 Regular Diet Modified Diet
[ Cook-freeze 61% 86% 55%
- Cook-chill 39% 14% =
Cook-serve — - 45%
‘. Menu

Advanced Preparation was ushered in at Moncrief along with a new 21-day
menu. The main objectives in planning this menu were to add variety over and
. and above that of the pretest 35-day menu, and to include items compatible
with frozen production. Entrees were increased to four choices and starches
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to three, Desserts remained at four choices, but selection was varied at the
noon and evening meal.

The menu is the backbone of any food service operatioi. Labor and
equipment requirements are determined by the foods served. Furthermore,
Advanced Preparation methods affect what foods can be inclided on the menu.
The challenge is to reformulate recipes, perfect mcdifications in production
procedures, and design tray assembly techniques around the delivery system in
use. Administrators must intelligently plan and continually critique the menu
to insure that only items well suited to frozen and chilled production are

used. General food item modifications made at Moncrief Hospital are discussed
below:

1. Breakfast items (including eggs) for patients require special plating
procedures since they are prepared cook-chill one day in advance of service;

2. Soups are costly to freeze and are prepared cook-chill for patients;

3. Deep-fat fried items tend to lose crispness when frozen, packaged,
and thawed. Menu service frequency was decreased tor these foods;

4. Plain meat items should be frozen in a gravy, sauce, or au jus
whenever possible to help prevent dehydration during frozen storage;

5. The frequency of casserole and gravy/sauce items was increased
because moisture helps maintain temperature after reheating;

6. Hot grilled sandwiches are not compatible with frozen production;

7. Many canned and frozen vegetables need little preparation and can be
produced just prior to service.

Packaging

Commercially - ailable methods of packaging for rapid chilling, blast
freezing, and long-term frozen storage had to be investigated. For use in the
Advanced Preparation System, high density polyethylene was selected as the
material for the container in which foods are chilled and frozen. This
plastic is approved for food use by the National Sanitation Foundation. It
per forms well within a temperature range of -60°F to +250°F, which meets the
requirements of Advanced Preparation where the temperature of products is
decreased from +160°F to ~10°F., Sheets of polyethylene material were molded
into the shape of half-size steamtable pans. This size was selected because
it is easy to handlz and familiar to the cooks. Each mold conveniently holds
five pounds or 10 eight-ounce portions. In the case of whole meat items, 10
portions are simply counted and placed into the plastic pan. Cravy or sauce
is then added. The pans of finished product are covered and put through the
rapid chill and blast freezin3 processes (see Fig. 8). Each frozen food block
is simply "popped” out of the mold like a cube from a plastic ice cube tray,
and wrapped in polyethylene shrink film to help prevent dehydration during

16
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frozen storage (Fig. 9). This film is biaxially oriented, meaning it will
contract in Lwo directions when heated. The individually packaged blocks are
labeled with the product name, production date, and number of servings, and
placed into sturdy cardboard boxes (10 per box). These boxes are labeled and
transferred to the prepared food inventory storage freezer,

Patient Tray Delivery Subsystem

Because the Aladdin Temp-Rite II System was tested at Moncrief for two
weeks in August 1980, the patient tray workers were familiar with its
operation. However, extensive training was necessary because of the many
procedural changes required for the switch to cold plating and also the amount
of time that had elapsed (months) between the test and actual implementation.

Aladdin System orientation began about two months before the actual
startup date. Aladdin and Natick R&D Center representatives assisted the
Moncrief personnel in the training and education process. Initially,
instructional videv tapes geared to specific work groups (i.e., cocks, patient
tray workers, food service workers) were sent from Aladdin and shown to the
food service staff. Two weeks after these film sessions, Aladdin
representatives came to Moncrief and outlined tray assembly procedures.

During this visit patient tray workers actively participated in a hands-on
demonstration. At a later date, the video tapes were shown again to reinforce
lessons learned from the Aladdin presentation. Finally, training officers
from Aladdin came to Moncrief for one week when the system was actually put
into operation. Natick R&D Center personnel were assigned to Fort Jackson for
five weeks during the startup period. Training sessions were conducted
whenever modifications were made to menu items.

Meal Assembly

Meals for patient delivery (see Fig. 10) at Moncrief are assembled by the
trayline method. All food items are plated in a chilled state. Lunch
assembly occurs at 8:30 a.m., supper at 10:00 a.m., and breakfast at 1:00 p.m.
(the day before servicej. The work content of a typical meal is as follows:

1. Sisrter Station: A tray service attendant puts flatware, diet
related and beverage ccndiments, and the menu onto the server tray base, and
the server onto the trayline;

2. Coid Station: The tray service attendant places portioned juice,
fruit, milk, salad, dressing, and some desserts onto the tray;

3. Hot Station: The cold-plating of an entree, starch and vegetable is
assigned to s cook in this position. Hot cereal and soup are portioned prior
to patient tray asscmbly;

18




‘myT3 Nurays ur pafeyded pooj udZOJq

6 2an3ta

19



"
4
.4

“WI3)SASqNS AISAI[AP AeJ}juane ] g aindiy

.-
LIRS

Bad bl & o La g

AW
ol

‘A

“gale uojejIues
0} I9jsuely ‘aD1AI3S
[eoul I33)e $31ed 3A31I}3Y "7

20
A S A T e

s

s

"301A13S [B3W 0)
Jorad sojnuiw gg 9240

uorjezijewlayjal 31e)g | | dm—— ‘'sAe1} 98] ajquIassy ‘P .
AAAITIA AHVM EOBERE] .
j[Nq IaAl[ap puv ajquiassy ‘g sdus

Aleununs piem asuvdaxg ‘g
"SIA[3YE 18I ST, °
>4 L2 ‘uorjonpoad 03 sjy0) puag ‘g

.-

T B W VL W W U o WLTUE GG T e Y G Yl

"SUO1}1BI0| PIBMm 0} S)1BD JOAI[ap

pue Ljquasse A1} 939(dwo) ‘| ‘sadieyosip pue
suorssiwpe ‘sadueyd 121p
ATHWHASSV AVY.L LNALLVd HIayd ‘sdyfs nuaw A(je, 1

SOLLYLAIA TVOINI‘IO




4, Checker Station: The purpose of this position is to check accuracy
of food selection and placement. The tray leader assigned to this task must
also place the menu so it will face the delivery person and patient, add
certain desserts and beverages, and put the covered server into a delivery
cart. Each cart is loaded from the bottom up. The trays are then strapped in
on each side and moved to the cart storage refrigeration area.

All tasks related to cold plating assembly are performed during a single
shift scheduled each day of the week (conventional system required a double
shift schedule). Patient tray attendants portion and assemble all the daily
cold menu items on the menu before any tray assembly is begun. These items
would include salads, fruit, cakes, jello, beverages, and bread. Finished
products are stored in refrigerators adjacent to the patient tray area and in
cold pan units during assembly. All cold items are portioned and ready for
service before the tray line is started so that the assembly process is
continuous for three meals, with breaks in between.

Delivery

After assembly, completed carts are rolled into a walk-in refrigerator
located in the main kitchen. When the final cart for a particular meal being
assembled is finished, the cold station attendant begins cart delivery to the
wards (see Fig. 11). Each cart is tested in the ward rethermalization units
to insure that it is in working order. Breakfast carts are held overnight in
the kitchen and delivered early in the morning on the day of service.

Service

Approximately 10 minutes before the Aladdin rethermalization cycle (36
minutes) is finished, patient tray workers begin to portion coffee and hot tea
into insulated mugs, and cold tea into eight ounce tumbic:~ filled with ice
cubes. This operation takes place in the retherm area of each paiLi~nt ward.
These beverages are transported from the kitchen in bulk. When rethermal-
ization is completed, the Aladdin cart and beverages are transported to the
nursing station. Each tray and hot coffee, hot tea, or iced tea are handed to
the nurse by the patient tray worker (see Fig. 12) who remains at the nurses'
station with the rethermalization cart throughout the tray delivery process.

The nurse delivers all patient trays by receiving each one from the
patient tray worker and walking back and forth from the nurses station to each
patient's room. In order for projected labor savings to be accomplished (see
Section III), the nursing staff should move the rethermalization cart (on
wheels and very easy to maneuver) down the hall to each patient room. This
would require less walking effort by the nurses than is currently necessary,
and also would save approximately 0.5 full time equivalent for the food
service department because the patient tray worker would not te required to
remain on the ward during tray delivery.

21




g

-
.

—

-

-

¥
«
s
*
-

ChRERs

R0 0T S5 S

o A

SO
Ty

Figure 11. Aladdin rethermalization cart and ward refrigerator.
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Figure 12.

Nurse receiving tray from patient tray worker.
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III. ECONOMIC ANALYSIS
Cost Analysis

The first step in the economic evaluation of the Advanced Preparation
system compared to the conventional system in operation at Moncrief involves
analysis of standard operating costs affected by the new system. Costs that
remain unaffected (for example, overhead costs) by the system conversion are
not included. Thus, the costs considered in this comparative analysis are:

(1) Food service labor

(2) Food
(3) Equipment
(4) Energy

(5) Supplies

For Moncrief Hospital, a separate cost analysis of each concept was
conducted. Pretest workload (see Table 2) is based on operating data for
Fiscali Year 1979. Workload for the posttest is based on Fiscal Year 1982 (see
Table 3).

Cost Elements
Labor

Labor requirements for the conventional system {see Appendix D) were
based on authorized staff levels established in 1979 before implementation of
the new system. Current labor requirements are the actual staff levels in
effect at Moncrief Hospital in July 1982, Projected labor requirements were
established through workload analysis of tasks to be performed. Advanced
Preparation procedures and part-time labor are assumed to be part of the
projected scenario. Qualified food service personnel are assigned to the
positions of Cook-Freeze, Cook-Chill, Patient Tray Assembly Cook, and Patient
Tray Assembly Leader. These positions require greater skill than the original
Cook or Patient Tray Attendant positions of the conventional system.

It is assumed in this cost analysis that with Advanced Preparation, the
nursing staff would remove patient trays from the delivery carts, place the
appropriate hot or iced beverage and ice cream (if on the menu) on the patient
F‘ tray, deliver the completed tray to the patient, and return each tray to the
delivery cart. This process requires less effort by the nurses than ward tray
deiivery for the hot/cold cart system, or for the delivery ward service
procedure that was in effect at the conclusion of the Advanced Preparation
test (described in the section Patient Tray Delivery Subsystem/Service -
similar to procedures followed with Hot/Cold cart).

3 Labor costs were calculated based on FY 1982 Composite Standard Rates for
3 Military Personnel, step 5 for the General Schedule, and step 3 for Wage Grade
| pay scales (Tables D-2 and D-3).

| Workload data used to calculate cost per meal over the course of the
0 entire test is included in Appendix E.
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TABLE 2. Meal Demand — Conventional System

Inpatient Meals Percent of Total
Regular Diet 139,247 447,
Modified Diet 34,812 11%

Total Inpatient 174,059 55%
Dining Room Meals 142,412 _45%

Total Meals 316,471 100%

Average Patient Meals/Day 477

Average Dining Room
Meals/Day 390

Average Total Meals/Day 867

TABLE 3. Meal Demand - Advanced Preparation System

Inpatient Meals Percent of Total

A Regular Diet 185,790 55%

- Modified Diet 37,158 11%

1
P Total Inpatient 222,948 66%
9 Dining Room Meals 114,852 34
; Total Meals 337,800 100%
i

-

3 Average Patient Meals/Day 611

:k Average Dining Room Meals/Day 315

‘ Average Total Meals/Day 926

]
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Food

All food costs presented have been updated to 1982 levels according to
increases in the Basic Daily Food Allowance (Appendix F).

Equipment

The cost for essential new equipment (refrigeration, freezing, packaging
and patient tray delivery equipment) has been included in the total equipment
cost for the Advanced Preparation System (refer to Appendix C). Subtracted
from this amount is the purchase cost for a replacement set of temperature
maintenance carts (i.e., hot/cold carts or similar) which would have been
necessary if the new system had not been implemented. The installation cost
of new equipment at hospitals other than Moncrief would be similar because
implementation of the new system would probably occur at the end of the useful
life of the existing conventional system. The cost of architectural and
engineering work and installation is included in the cost of equipment. All
costs have been updated to 1982 prices.3 Equipment was chosen under the
assumption that a selective menu would be offered. Also included in Appendix
C are detailed descriptions of each new equipment item and a flow diagram
which shows equipment location.

Energz

The amount of electricity, gas, and water used by food service was
monitored by meters installed in the hospital. The cost of electricity, cold
water, hot water, sewage, gas, and steam was calculated from this data by
using 1982 utility rates (Appendix G).

Supplies

Supply costs were taken from analysis of actual accounting data
calculated by food service personnel at Moncrief and a routine internal audit
performed during the summer of 1982 (Appendix H).

Economic Evaluation

Based on caiculations adjusted for inflation, food cost increased three
cents per meal after the system conversion {see Table 4). Menu
experimentation, food sampling for microbiological analysis, and taste panels
did cause food costs to increase during the course of the test. However,
expenditures for food became stable during Fiscal Year 1982 when the menu
became final and data collection was finished. It can be concluded that food
costs for the Advanced Preparation System at Moncrief Hospital were about the
same as the conventional system after adjusting for inflation. This is not
t surprising since raw food costs are controlled by regulation to within a
constant plus or minus percentage of the Basic Daily Food Allcwance.
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TABLE 4. Food Cost

Uninflated Food 1982 Adjusted Food
Time Period Cost/Meal Cost/Meal
FY 1979 $1.15 $1.24
FY 1980 $1.33 $1.40
FY 1981 $1.20 $1.22
FY 1982 $1.27 $1.27

Under the Advanced Preparation concept, new equipment allows for
different production schedules to be employed. The equipment-labor tradeoff
serves to reduce the cost of labor-intensive food service operations by a
margin large enough to compensate for higher costs in other areas. For
example, energy consumption was carefully monitored to determine to what
extent Advanced Preparation affected overall food service expenditures. In
the posttest analysis, the total energy cost increase was about 4¢ per meal
(see Table 5). The new cold temperature processing and storage equipment
accounted for .02¢ per meal in electricity costs. However, the overall cost
increase for kitchen electricity was only .0l4¢. It appears that additional
power requirements of the equipment in the new system were somewhat offset
through more efficient use of standard conventional equipment by combining
single shift production with high volume preparation. It can be concluded
that the Advanced Preparation system at Moncrief is slightly less energy cost
effective than the system it replaced.

TABLE 5. Energy Cost

Advanced
Conventional Preparation
System Systea
Electricity-Kitchen $.078 5.092*
Electricity-Ward $.007 $.01
Steam $.047 $.04
Gas $.005 $.01
Water $.035 $.055
Total $.172 $.207
*New Low-Temp Processing Equipment:
Rapid Chill, Blas? Freezer, Rapid Thaw, Cart Holding
Equipment = $.012
Storage Freezer = .008

$.020




The cost for supply materials increased 10¢ per meal after conversion to
Advanced Preparation (see Table 6). The system does require more use of
e¢xpendable materials due to frozen food packaging and the disposable serving
ware necessary for rethermalization of ward menu items. The cost of Aladdin
disposables was 7.5¢ per meal, and packaging film less than 1l¢ per meal.
Aladdin Synergetics Inc. has developed a prototype permanent ware dish. A
conversion from disposables to permanent ware would greatly reduce operating
supply costs.

TABLE 6. Supply Cost

Time Period Conventional System Advanced Preparation Systen
FY 1979 $.12 $.15
FY 1980 $.11 $.12
FY 1981 $.31 $.31
FY 1982 $.25 §.25

Labor Utilization

Detailed staffing schedules for each system (Appendix D) show that labor
is vtilized differently for Advanced Preparation. Although the system does
reduce total manpower requirements, some positions are more specialized and
demand more skill, specifically the Cook-Chill, Cook-Freeze and Patient Tray
Cook and Warehouse positions. The individual in charge of cook-chill must
know how to operate the rapid chill box and be aware of special food
production procedures required for chilled preparation. 1In addition to these
& responsibilities, the person responsible for cook-freeze must operate the

blast freezer, be aware of the critical need for modified starch in sauces and
gravies, and accurately measure the volume of such items to ensure that the
starch-to-water ratio is correct. The Patient Tray Cook must understand the
plating procedures of cold assembly. These procedures directly affect pcst-

b rethermalization food quality and consequently consumer acceptance. All three
personnel must be sure that safe food temperatures are maintained from initial
fcod preparation through tray assembly. The warehouse/packaging employee must
A operate the L-Bar sealer and shrink tunnel, understand First-In, First-Out

5 (FIFO) inventory procedures, withdraw correct amounts of prepared frozen food
. as required by the production schedule, and maintain the prepared frozen food
' inventory stored in the outside freezer.

The Advanced Preparation system does reduce labor costs in comparison to
the conventional system. Savings are accomplished through use of large batch
prepzration and a single shift in food production and tray assembly. At
Moncrief Hospital, the new system, with projected part-time labor reductions,
will provide meals at a lower annual cost than the conventional system (see
Table 7). The additional capital cost of the equipment for new concept and
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additional cost for energy and supply materials are offset by reduced labor
expenses. The Advanced Preparation System, when evaluated over a 10-year
period (Appendix I), is more cost effective than the conventional system.
This is presented grapnically in Figure 13.

TABLE 7. Cost Comparison of System Alternatives
Conventional Advanced
System Preparation
Capital Cost
Equipment & Installation $90,850 $335,800
Total 90,85¢C 335,800
Operating Cost
Labor 1,363,655 1,128,513
Focd 392,424 429,006
Energy 55,800 70,938
Supplies 47,471 84,450
Total Operating Cost 1,859,350 1,713,307
Total Meals 316,471 337,800
Total Operating Cost/Meal 5.87 5.07
Annual Cost Per Meal 5.90 5.16
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IV. OPINION SURVEYS
Food Acceptance

Two types of customer survey instruments were used to collect sensory
data. The f{irst, a five-page questionnaire given once to each individual
surveyed (see Table 8), was designed to obtain general opinions of patient and
dining room patrons. The second survey instrument, a food acceptance rating
card (see Fig. 14), comprised five seven-point hedonic scales. The cards were
distributed with each meal and the consumer was requested to rate specific
food items for temperature, flavor, texture, portion size, and overall quality
as he/she consumed the meal. Pretest data were collected during the period of
22-28 July 1979 when the hospital was utilizing the conventional system with
hot/cold cart patient tray delivery. Two posttests were conducted during the
periods of 30 November - 11 December 1981 (posttest 1) and 22-30 July 1982
(posttest 2) after implementation of the Advanced Preparation system. The
second posttest was conducted to allow for greater user experience with the
new system.

Results of Analysis of Variance (ANOVAs) and Neuman-Kuels Contrasts for
the general opinion surveys of patients and dining room patrons for selected
items are shown in Table 8. This means, concerning item #4, for example,
respondents rated the courtesy and cheerfulness of employees significantly
different orn the wards as compared to ti.e dining room. A main effect of PLACE
(Ward vs. Cafeteria) can be seen for items #3, 4, 5c, 5e, and 6. Main effects
of TIME (pretest vs. posttest) can be seen for items #l, 5b, 5e, and 7. Here
respondents felt these areas of food service had changed significantly from
the conventional system to the Advanced Preparation system.

Concerning "opinion of all meais (Item 1)," highest mean ratings were
observed during the second posttest period (PT2). Concerning meals from
outside services (Item 3), ward patients added food items less often than
dining room patrons. Ward patients thought the servers were more courteous
than dining room patrons (Item 4). Although there is a significant effect of
time of test on whether food is served when desired (Item 5b), the variance of
scores is around an ideal score of 3.0. Thus, it does not appear that this
factor is important. The attractiveness of the dishes and silverware (Item
5¢) is rated higher on the wards, although there is a significant PLACE X TIME
interaction. The effect of the variable TIME was different for the ward than
for the dining room. On the question of cold foods, it is clear that there is
more of a problem on the wards than in the cafeteria, but the best responses
to this item were observed in the second posttest period. In the analysis of
dining room patron and patient food acceptance, tested food items were divided
into "hot" and '"cold" groups and separate ANOVAs conducted on each to assess
the differential effect of the Aladdin rethermalization system.

For ward patients (see Table 9), it can be seen that no significant dif-
ference (NSD) was found among conditions on ratings of "overall satisfaction,"

"flavor," or "portion size" for cold foods. For temperature of cold foods,
posttest 2 (PT2) ratings were not significantly different from Pretest (PRE)
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